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NASA GMNT NGR-33-016-131 

A summary of the research a c t i v i t i e s  conducted a t  New York University 

Aerospace and Energerics Laboratory under the referenced Grant is presented 

here  f o r  the above period. 

Research on t h i s  Grant io concerned with the design and analysis  of an 

integrated scramjet engine. 

personnel concentrated on the design of a wind tunnel scramjet &del tha t  

u t i l i z e s  a heat  conduction flame ra ther  than a diffusion flame. The 

primary object ive of t h i s  model is t o  demonstrate t ha t  a s t ab le  flow 

configuration i n  both the i n l e t  and combustor could be obtained with t h i s  

combustion mode. Secondary objectives of the model design are (1) t o  show 

t h a t  t he  combustion flow f i e l d s  can be predicted by the method of viscous 

cha rac t e r i s t i c s  and (2)  m c h  shorter combustor lengths can be obtained 

w i t h  t h i s  combustion node is opposed t o  those designed with diffusion 

flames. 

the f u e l  i n  the i n l e t  t o  reduce the engine length. 

During t h i s  period New York University 

The model design a l so  features a novel approach t o  preimixing 

Several model configurations w e r e  t en ta t ive ly  investigated t o  s a t i s f y  

the above objectives and wind tunnel constraints .  The vave diagrams 

produced by the f i n a l  configuration a r e  shown i n  Figs. la and lb. 

fue l  i n j ec to r s  location and inject ion ccnditions are presented i n  Figs. 2a 

and 2b respect ively.  These were locate? base6 on the r e su l t s  of several  

mixing calculat ions.  The number of in jec tors  w a s  limited t o  f ive  t o  

f a c i l i t a t e  the wind tunnel apparatus. The combustor w a l l  contours are 

based on the analyses of several  calculat ions of heat conduction flames 

accounting for  s e l f  induced and lateral, pressure gradients produced by the 

The 



'combustion. 

mixing analysis ,  influence of mixing on the i n l e t  flow, and combustor flow 

The d e t a i l s  of the model design, i n l e t  aerodynamic flow analysis  

analysis  a r e  presented i n  Ref. 1 for  nominal f l i g h t  and test conditions. 

A rough d ra f t  of th i s  report  is presently being t o  the NASA contractor 

monitor. The analysis  of the i n l e t  and combustor flows a t  ac tua l  wind 

tunnel conditions w i l l  be conducted concurrently with the experimental 

program of General Applied Science Laboratory i n  the next report ing period. 
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N O T I C E  

T H I S  D O C U M E N T  H A S  B E E N  R E P R O D U C E D  F R O M  T H E  

B E S T  C O P Y  F U R N I S H E D  US B Y  T H E  S P O N S O R I N G  

A G E N C Y .  A L T H O U G H  I T  I S  R E C O G X I Z E D  T H A T  C E R -  

T A I N  P O R T I O N S  A R E  I L L E G I B L E ,  IT  I S  B E I N G  R E -  

L E A S E D  I N  T H E  I N T E R E S T  O F  M A K I N G  A V A I L A B L E  

A S  M U C H  I N F O R M A T I O N  A S  P O S S I B L E .  
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